Twenty methods of seeding high-elevation tarweed infested ranges were tested over a IO-year period on a harsh site in southeastern Idaho. The most practical method was spraying in the spring with 1.5 to 2 lb/acre of 2,4-D, drilling in the fall without further seedbed preparation, and respraying with 1 lb/acre of 2,4-D the next spring. This method also gave excellent results when tested on eight large-scale seedings.
Tarweed
(Madia glomerata Hook.), sometimes called cluster tarweed, is the dominant plant on extensive areas of depleted, but potentially productive mountain rangelands in the Western USA. This plant secretes a sticky substance and gives off a strong scent which accounts for its name. It is only slightly grazed by livestock.
Stands range from scattered plants to over 1,000/ft2. Tarweed infested lands yield from 200 to 2,000 lb/acre of tarweed and from 10 to 300 lb/acre of native grass ( Fig. 1) .
Tarweed seeds germinate under the snow cover, and plants commence growth before the snow melts. The roots elongate more rapidly than roots of seeded grasses, and the many spreading roots compete with seeded plants for moisture and plant nutrients.
Seeding failures have been numerous when tarweed is present. Carnahan and Hull (1962) Workers report some success from seeding tarweed infested lands, but most of them also indicate that no completely satisfactory seeding method has been found (Stevenson, 1950; Plummer et al., 1955; Hull et al., 1962; Hull and Holmgren, 1964) . This report describes a method of seeding which has been successful on experimental and large-scale plantings. it is adequate for grass growth. A major undesirable characteristic of tht soil is that it compacts and hardens quickly after snow melt. This slows and reduces seedling emergence.
Experimental
On this area there is also heavy seedling loss from frost heaving (Hull, 1966 ).
Procedures
'Ilie tested many methods of seedbed preparation and seeding: several types, rates, and dates of applying herbicides; and many species. There were four replicates of each treatment. Seeding work which began in 1957 has continued each spring and fall to the present.
Spring treatments were made after snow left the area, usually early June. At this time, tarweed was in the 2. to G-leaf stage and from .2 to .5 inch tall. Fall treatments were made in September.
Grass on fall-seeded plots was usually in the 1. to 2.leaf stage when plots were sprayed in the spring. Spraying was at 1.5 lb/acre acid equivalent of isopropyl ester of 2,4-D. Cultivation and plowing was to an average depth of 5 inches. The sawdust mulch was .5 inch deep over the entire plot area. Pocket gophers were controlled with poisoned gain.
Seed was planted from 0.5 to 0.75 inch deep, depending upon seed size, at 25 seeds/ft of drill row. This was 12 lb/acre for intermediate wheatgrass, 7 lb/acre for slender wheatgrass (A. tmchycaulum (Link) Malte ex A. F. Lewis), and 8 lb/ acre for smooth brome (Bromus inermis Leyss.). All counts and ratings are the average of these speties.
Plants in each treatment were counted in spring and fall for the first 3 years, and each fall for the next 2 years. Success ratings were made in 1966 and 1967. These ratings indicate the success of an established stand or the potential of a seedling stand as follows:
9-10, excellent; 7-8, good; 5-6, fair; 34, poor; l-2, very poor; 0, failure. Thirteen seeding treatments, not listed in Table 1, were used during some or all of the 10 years. They were either impractical, did not increase the seeded stands, or gave poor results: Use wheat as a nurse crop for forage grasses. Cover seeded rows with different types and widths of plastic strips. Spray seeded rows with different types, rates, and widths of strips of asphalt and wax emulsions. Spray with different types and rates of herbicides. Remove blocks of soil to a 12-inch depth and replace with valley soil and seed spring and fall.
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Results
The abnormally harsh growing conditions of the experimental site made seedling establishment difficult; hence all ratings are low. Seeding in the spring gave the best stands. However, spring seeding is not generally feasible on high elevation lands. The next best method was spraying in the spring with 1.5 lb/acre 2,4-D and drilling in the fall. This was followed by respraying the next spring at 1 lb/ acre 2,4-D if tarweed had more than 2 plants/ft2. The second spraying was made in 5 of the 10 years. This treatment gave fair stands, was feasible under most conditions, and was the only method used for large-scale seeding.
This discussion is, therefore, concerned mainly with this treatment. Six other treatments are used for comparison (Table  1) . Most areas are near 8,000 ft in elevation. They range from near flat drainage bottoms up to moderately steep slopes, which face mainly south but with some facing east and west. The soil is mostly loam with some areas of gravel and rocks. Soil nutrients and organic matter are low, but usually sufficient for grass growth. Annual precipitation averages approximately 40 inches, with 6 inches from June to September.
The standard seeding procedure was to spray in the spring by ground rig or helicopter at 2 lb/acre of the isopropyl ester of 2,4-D, drill in the fall, and respray the next spring at 1 lb/acre.
Seeding was followed by pocket gopher control with the "burrow-builder"
and by hand. The harsher sites at Red Wells and Running Water Spring had contour furrows to help hold water on the area (Fig. 2) . The 1966 estimated percentage of each species in the eight areas and the ratings are shown in Table   5*  25  10  5  5  15  5 2. Seeded plants ranged from 2.4 plants/ft2, with a patchy distribution at Six-bit Spring and Roundup Spring (north), up to 6.0/ft* with more even distribution on the areas which rated 9 and 10. Prior to treatment these areas averaged 100 to 300 lb/ acre of grass and 300 to 500 lb/acre of tarweed and other forbs.
One year after treatment, gnss increased to between 900 and 1,300 lb/acre (Fig. 3) .
Spraying killed 100% of the sagebrush. Native grasses, especially slender wheatgnss and mountain brome (Bromus carinatus Hook. and Am.), increased and formed a good stand on sagebrush areas at Roundup Spring and Running Water Spring.
These same species increased rapidly and formed most of the stand on Eli Ridge.
Discussion
Most of the 20 seeding methods tried on the experimental plots gave poor stands. The major reason was soil compaction and frost heaving on the experimental area (Hull, 1966) . Methods which were poor to fair on the experimental area gave qood stands on other sites and on the large-scale seedings. The best experimental method was plowing and drilling in the spring. However, because of wet roads, uneven drying, and a short planting season, spring seeding on high elevation ranges is practical only on accessible areas. Fall plowing and drilling gave poor stands on experimental areas and was a failure on large-scale seedings.
Because of rocks, gullies, steep slopes with attendant erosion hazards, and the high incidence of failures, plowing is not practical for large-scale seedings.
Eliminating plowing and spring seeding, herbitidal spraying and drilling was the most practical and economical method for seeding these weedy rangelands.
Several combinations of seeding and sprayin with 2,4-D have been tested. The three most wdely used are:
(1) spraying in the spring, drilling in the fall, and respraying the next spring;
